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(57) Abstract 

A method of main- 
taining a connection between 
an intelligent network 
control point (SCP) and a 
switching point (13, 14) in 
a telecommunications system, 
and a telecommunications 
system comprising at least 
one subscriber (MS) and 
an intelligent network 
comprising service switching 
points (13, 14) and at 
least one service control 
point (SCP) that contains 
service logic programs. 
The method comprises the 
steps of providing a service 
connection with an identifier 
when a service connection is 
set up between an intelligent 
network control point (SCP) 
and a first switching point 
(13 or 14) or when the 
intelligent network switching 
point (13 or 14) used for the 
service connection changes, 

transmitting the service connection identifier and preferably the address of the control point (SCP) and the switching point (13 or 14) state 
data corresponding to the service connection from the old switching point (13 or 14) to the new switching point (13 or 14) whenever the 
subscriber (MS) moves from the area of one switching point (13 or 14) to the area of another switching point (13 or 14), and setting up a 
service connection from the new switching point (13 or 14) to the control point (SCP) by means of the transmitted data, whereafter the 
service logic program to be used, corresponding to the service connection, is identified by means of the service connection identifier. 
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1 

MAINTAINING CONNECTION BETWEEN IN CONTROL POINT AND SWITCHING 
POINT 

BACKGROUND OF THE INVENTION 

The invention relates to intelligent networks and particularly to 
5 maintaining a connection between an intelligent network control point and a 
switching point when a subscriber roams. 

In telecommunications networks intelligence is related to the ability 
to obtain stored data, to process it and to make decisions based thereon.' Even 
the present telecommunications networks, such as public switched telephone 

10 networks PSTN, are to some extent intelligent since they are capable of proc- 
essing stored data for example in call routing. A typical "intelligent" facility in 
the present telecommunications networks is the conditional call forwarding 
where the call situation must be analyzed and the call must be routed accord- 
ing to the stored service profile of the call forwarding: However, such intelligent 

15 facilities are an .integral part of the basic network, wherefore changing or add- 
ing of facilities requires, for example, software updates in all exchanges of the 
network. 

An Intelligent Network (IN) is a network architecture which is added 
to the basic network and which enables faster, easier and more flexible im- 

20 plementation and control of services. This is achieved when control of services 
is removed from the telephone exchange to a separate functional unit in the 
intelligent network. The services thus become independent of the operation of 
the basic network, wherefore the structure and software of the basic network 
do not have to be changed when services are altered or added. An intelligent 

25 network may comprise several service providers in addition to the actual net- 
work operator. 

In the last few years intelligent networks have been standardized to 
a g rea ter and greater extent in fixed networks. These standards define a cer- 
tain operational and hierarchic model for intelligent networks. In this model 

30 service control is transferred from a basic network exchange to a service con- 
trol point (SCP) in the intelligent network. The SCP comprises the required 
database and service logic programs (SLP), i.e. computer programs imple- 
menting the logical structure of a particular service (service logic). Intelligent 
network IN services are developed and tested with particular equipment called 

35 service creation environment (SCEP). A service management function (SMF) 
controls data related to the users and the network in a database, including 
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service-specific data and service programs. A service switching point (SSP) is 
an exchange, for example an exchange in the basic network, which imple- 
• ments a service switching function (SSF), i.e. it identifies the IN service and 
activates interworking with the SCP. When a call with an IN service is set up, 
5 the SSP manages the connection arrangements. The IN service is provided 
such that when the SSP encounters service-related detection points it re- 
quests for instructions from the SCP. In other words, the SSP gives control to 
the SCP and starts waiting for operations from the SCP. When an IN service is 
triggered, a service logic program SLP is activated in the SCP and it deter- 
10 mines the instructions the SCP transmits in each call phase to the SSP. The 
SSP interprets the instructions and starts the call control functions they re- 
quire. Triggering of an IN service means that an IN function is activated due to 
an impulse occurring when a certain detection prerequisite is fulfilled. 

As described above, the IN standards are developed for fixed tele- 
. 15 communication networks. It is difficult to implement IN functionality in a mobile 
network where mobile subscribers have no fixed access point in the network. 
However, it is necessary that for example mobile subscribers using IN services 
can be identified and data about the services of each subscriber can be found 
everywhere in the mobile network. This easily leads to massive databases 
20 and/or a need to transmit a great deal of data within the mobile network. 

For example in a GSM (Global System for Mobile Communication) 
system a connection to an intelligent network service control point SCP is 
maintained such that as the subscriber roams from the area of a mobile serv- 
ices switching centre (MSC) operating as the IN SSP to the area of another 
25 MSC, the original centre acts as the controlling anchor MSC, to which data 
about events in the new MSC is transmitted by means of the MAP protocol. 
The connection to the IN SCP can thus remain in the original MSC. Instead, 
for example in a GPRS (General Packet Radio Service) system there is no an- 
chor node corresponding to an anchor MSC, but the control of the packet- 
30 switched connection is transferred as the subscriber moves from the area of a 
support node (Serving GPRS Support Node. SGSN) operating as the IN SSP 
to the area of another support node. This means that the connection to the IN 
SCP must be transferred from one support node to another. A problem in the 
above-described arrangement is how to maintain the states of the service logic 
35 programs of the IN SCP corresponding to the connection when the support 
node changes. Maintaining the states is essential in order that the original 
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.service logic program SLP is able to control the packet-switched connection 
smoothly even if the subscriber roams in the areas of different support nodes. 

BRIEF DESCRIPTION OF THE INVENTION 

An object of the invention is to develop a method and an apparatus 
5 implementing the method such that the aforementioned problems can be 
solved. Specifically, the invention relates to a method of maintaining a con- 
nection between an intelligent network control point and a switching point in a 
telecommunications system comprising at least one subscriber and an intelli- 
gent network comprising service switching points and at least one service 

10 control point that contains service logic programs. The method is characterized 
by providing a service connection with an identifier when a service connection 
is set up between an intelligent network control point and a first switching point 
or when the intelligent network switching point used in the service connection 
changes, transmitting the service connection identifier and preferably the ad- 

1 5 dress of the control point and the state data of the switching point corre- 
sponding to the service connection from the old switching point to the new 
switching point whenever the subscriber moves from the area of one switching 
point to the area of another switching point, and setting up a service connec- 
tion by means of the transmitted data from the new switching point to the con- 

20 trol point, whereafter the service logic program to be used, corresponding to 
the service connection, is identified by means of the service connection identi- 
fier. 

The invention is based on the idea of providing a service connection 
in an intelligent network with an identifier that links the service logic program of 

25 the IN control point and the corresponding service connection. The service 
connection identifier can be formed either in the switching point or in the con- 
trol point of the intelligent network. The service connection identifier is any 
identifier which identifies a particular service logic instance in a specified serv- 
ice control point. The service logic instance is an embodiment of a service 

30 logic program in the execution. In the following, a 'service logic program' refers 
to a service logic instance. The service connection identifier is formed either 
when the service connection is set up or, alternatively, the identifier is obtained 
from the IN control point after it has been informed of a change in the switch- 
ing point. A service connection is set up between an intelligent network 

35 switching point and a control point after an IN service has been triggered or 
when the service control function requests the switching point to activate an 
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event (e.g. a call). The service connection enables the transmission of opera- 
tions of the intelligent network application protocol (INAP) between the service 
control function and the switching point of the intelligent network. One service 
connection is connected to one active event in the switching point, such as a 
5 call or a packet data connection (GPRS MM context or PDP context), or to 
several events that are logically related, for example associated with the same 
subscriber. If there is a change in the switching point from which the service 
connection to the control point is set up, in which case the service connection 
is re-established from a new switching point to the control point, the new con- 
10 nection can be guided by means of the identifier to use the original service 
logic program. 

An advantage of the method according to the invention is that the 
service logic programs maintain their states, and therefore the same service 
logic program is able to monitor the entire service connection from the begin- 

15 ning to the end even if the connection had to be re-established every now and 
then from a new switching point as a result of a change in the switching point. 

The invention also relates to a telecommunications system com- 
prising at least one subscriber and an intelligent network comprising service 
switching points and at least one service control point comprising service logic 

20 programs. The system is characterized in that it is arranged to provide a serv- 
ice connection with an identifier when a service connection is set up between 
an intelligent network service control point and a first switching point or when 
the intelligent network switching point used for the service connection 
changes, to transmit the service connection identifier and preferably the ad- 

25 dress of the control point and the state data of the switching point corre- 
sponding to the service connection from the old switching point to the new 
switching point whenever the subscriber moves from the area of one switching 
point to the area of another switching point, and to set up a service connection 
by means of the transmitted data from the new switching point to the control 

30 point, whereafter the service logic program to be used, corresponding to the 
service connection, is identified by means of the service connection identifier. 
With such a system the advantages provided by the method according to the 
invention can be achieved in a simple manner. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described below in greater detail in connection 
with preferred embodiments, with reference to the accompanying drawings, in 
which 

5 - Figure 1 shows a combination of a mobile system and an intelligent 

network, and 

Figure 2 shows a method of transferring state data corresponding to 
a service connection in an embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

10 Even though the use of the invention will be described below in 

connection with a GPRS system, this does not restrict the application of the" 
invention in other telecommunications systems. Examples of other systems 
W h ere the invention can be applied include a third-generation universal mobile 
telephone system (UMTS). 

15 The general packet radio service GPRS is a new service in the 

GSM system and it is one of the objects of the GSM phase 2+ standardization 
work of the ETSI (European Telecommunication Standards Institute). The 
GPRS operational environment comprises one or more subnetwork service 
areas, which are interconnected by a GPRS backbone network. A subnetwork 

20 comprises a number of packet data service nodes, which will be referred to 
herein as serving GPRS support nodes (or agents), each of which is con- 
nected to the GSM mobile communication network such that it can provide 
mobile stations with a packet data service via several base stations or cells. 
The intermediate mobile communication network provides circuit-switched or 

25 packet-switched data transmission between a support node and mobile sta- 
tions. Different subnetworks are, in turn, connected to an external data net- 
work, for example a public switched packet data network PSPDN. The GPRS 
service thus provides packet data transmission between mobile stations and 
external data networks with the GSM network operating as an access network. 

30 A characteristic of the GPRS service network is that it operates almost inde- 
pendently of the GSM network. 

Figure 1 shows a typical GPRS network arrangement The archi- 
tecture of GPRS networks is not as developed as that of GSM networks, for 
example. Therefore all GPRS terms should be understood as descriptive and 

35 not restrictive terms. Network elements BSC (BSC1 and BSC2) and MSC 
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(MSC1 and MSC2) are known from a typical GSM network. The arrangement 
shown in Figure 1 comprises a separate serving GPRS support node SGSN 
(13 and 14). This support node 13, 14 controls certain packet radio service 
functions on the network side. These functions include log-in and log-out of 
5 mobile stations MS into and out of the system, updates of MS routing areas, 
and routings of data packets to correct destinations. The SGSN 13, 14 can be 
located at a base station BTS1, BTS2, a base station controller BSC1, BSC2 
or a mobile services switching centre MSC1, MSC2, or it may be remote from 
all these elements. An area controlled by one base' station controller BSC1, 

10 BSC2 is called a base station subsystem BSS (BSS.1 and BSS2). 

The intermediate mobile communication network provides packet- 
switched data transmission between a support node and mobile stations. The 
different subnetworks, in turn, are connected to an external data network 10, 
such as a public switched packet data network PSPDN, via a special gateway 

15 GPRS support node GGSN. Therefore the GPRS service enables packet data 
transmission between mobile stations MS and external data networks 1 0 with 
the GSM network operating as an access network. An alternative to the GGSN 
is a router. The "gateway GPRS support node GGSN" refers below also to a 
structure where the GGSN is replaced with a router. The GGSN comprises, for 

20 example, the routing information of the GPRS subscribers, such as SGSN ad- 
dresses and billing data. The SGSN and the GGSN functionalities can be 
combined in the same physical node. 

The GPRS network connected to the GSM network shown in Figure 
1 comprises two serving GPRS support nodes SGSN (13 and 14) and one 

25 gateway GPRS support node GGSN. These different nodes, SGSN (13, 14) 
and GGSN, are interconnected by an intra-operator backbone network 11. It 
should be understood that the GPRS network may comprise any number of 
support nodes 13, 14 and gateway support nodes GGSN. 

Each support node 13, 14 controls packet data service in the area 

30 of one or more cells in a cellular-type packet radio network. For. this purpose 
each support node 13, 14 is connected to a particular local part of the GSM 
mobile system. This connection is typically implemented to a mobile services 
switching centre but in some cases it might be preferable to make the connec- 
tion directly to a base station system BSS1, BSS2, i.e. to a base station con- 

35 trailer BSC1, BSC2 or to a base station BTS1, BTS2. A mobile station MS in a 
cell communicates over the radio interface with the base station BTS1, BTS2 
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and further via the mobile communication network with the support node 13, 
14 to the service area of which the cell belongs. In principle the mobile com- 
munication network between the support node 13, 14 and the mobile station 
MS only forwards packets between the two. For this purpose the mobile net- 
5 work can provide either a circuit-switched connection or packet-switched - 
transmission of data packets between the MS and the serving support node 
13, 14. It should be noted, however, that the mobile network only provides a 
physical connection between the MS and the support node 13, 14, and the 
exact operation and structure thereof are not significant to the invention. 

10 A border gateway BG connects a GPRS network of an operator to 

GPRS networks of other operators and to data networks, such as an inter- 
operator backbone network 12 or an IP network. The inter-operator backbone 
network 12 is a network via which the GPRS networks of different operators 
are able to communicate together. This communication is required to support 

1 5 GPRS roaming between different GPRS networks. 

Intelligent network functions can be connected to the GPRS net- 
work for example such that the support nodes SGSN (13, 14) in the GPRS 
system operate as intelligent network (IN) switching points SSP (13, 14), as 
shown in Figure 1. The switching point 13, 14 implements the service switch- 

20 ing function SSF and provides users with access to the IN services independ- 
ently of the service. In the UMTS, a node corresponding to the SGSN (13, 14) 
is a third-generation SGSN (3GN SGSN). The service control point SCP is a 
separate functional unit. The SCP comprises, for example, a required data- 
base DB and the service logic programs SLP, i.e. computer programs that im- 

25 plement the logic structure of a particular service (service logic). It should be 
noted that Figure 1 only shows the network elements that are essential to' de- 
scribe the invention. 

In the method according to the invention, for example when a serv- 
ice connection is set up between the control point SCP and the switching point 

30 SSP (13 or 14) of the intelligent network due to a call made by a subscriber 
MS, and the service logic program SLP is activated for the connection, i.e. the 
IN service is triggered, an identifier is formed at the same time in order that the 
service connection and the corresponding service logic program SLP can be 
identified. Alternatively, the service connection identifier can be created only 

35 after the switching point SSP (13 or 14) has changed. The identifier can be 
created, for example, in the switching point SSP (13 or 14) or in the service 
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control point SCP. The identifier can be created, for instance, by the afore- 
mentioned service logic program SLP of the SCP, which indicates the identifier 
to the switching point 13 or 14 from which the service connection is originally 
set up to the control point. The form of the identifier is not essential. in the in- 

5 vention and it can be, for example, a consecutive number or any identifier that 
identifies a specific service logic instance in a particular service control point 
SCP. The switching point 13, 14 and the control point SCP are interconnected, 
for example, by a signalling network according to Signalling System Number 7 
(SS7), which is a known signalling system described in the CCITT (presently 

10 ITU-T) recommendations. In mutual communication the switching point 13, 14 
and the control point SCP utilize, for example, the INAP (intelligent network 
application protocol) described in the ETSI (European Telecommunications 
Standards Institute) standard ETSI IN CS1 INAP Part 1: Protocol Specifica- 
tion, prETS 300 374-1. In the SS7 protocol stack the INAP layer is on top and 

15 below it are the following layers: TCAP (transaction capabilities application 
part), SCCP (signalling connection control point) and MTP (message transfer 
part)'. When a subscriber MS (a call) changes from the area of a particular (the 
old) switching point 13 or 14 to the area of another (the new) switching point 
13 or 14, the identifier of the service connection, and if required also the ad- 

20 dress of the control point SCP used, if it is not included for example in the 
service connection identifier or is not otherwise known to the new switching 
point, are also transmitted to the new switching point 13 or 14. The state data 
corresponding to the service connection of the old switching point 13 or 14 is 
preferably transmitted, too, so that the new switching point 13 or 14 can im- 

25 mediately set its state to correspond to the service connection. The state data 
corresponding to the service connection may include the following data, for 
example: data about the GPRS packet connection gathered in the previous 
SGSN to be reported to the SCP, data about event detection points set by the 
SCP and possible criteria for reporting thereon, data about reports, independ- 

30 entpf the detection points, requested by the SCP, and possible criteria for re- ' 
porting thereon. The data gathered in the previous SGSN for reporting to the 
SCP may be, for example, information about the amount of transmitted data, 
specified according to the quality of service and the PDP context. The afore- 
mentioned data can be transmitted, for example, simultaneously with the 

35 transmission of so-called GPRS context data (SGSN Context), which is in- 
cluded in an inter-SGSN routing area update and which is defined in the 
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GPRS recommendations. Such a inter-SGSN routing area update could also 
comprise a specific message which carries the aforementioned data, and an 
acknowledgement of the message. Figure 2 shows a procedure where the 
state data and the acknowledgement thereof are transmitted by means of par- 
5 ticular me5sages between the old and the new SGSN. A connection to the IN 
control point is set up from the new switching point by means of the aforemen- 
- tioned data. In other words, the new switching point 13 or 14 transmits to the 
SCP a call set-up request containing the service connection identifier obtained 
from the old switching point. By means of the identifier the SCP is able to con- 

10 nect the new connection to the service logic program SLP of the old connec- 
tion, which has the same identifier. In this manner the service connection re- 
mains visibly unbroken even if it may consist of several separate connections 
formed from different switching points 13, 14 to the control point SCP. 

In a preferred embodiment of the invention, the control point SCP 

15 initiates the release of a connection between the SCP and the old switching 
point 13, 14 only after a new connection has been set up. According to an al- 
ternative embodiment of the invention, the control point SCP is informed of a 
change in the switching point 1 3 or 14 so that the SCP will wait for the call set- 
up by the new switching point 13 or 14. In such a case the connection be- 

20 tween the SCP and the old switching point 13 or 14 can already be discon- 
nected before the new connection is set up, such that the service logic pro- 
gram SLP corresponding to the connection is left to wait for the establishment 
of the service connection from the new switching point 13 or 14 in order that 
the SLP can be connected to the new connection. When the connection from 

25 the new switching point 13 or 14 is set up, it is connected by means of the 
identifier to the correct SLP, as described above. According to both embodi- 
ments the original SLP is able to control the entire service connection flexibly, 
even though the switching point 13 or 14 possibly changes and the service 
connection must be transferred to a new switching point 13 or 14. 

30 It is evident for those skilled in the art that as the technology devel- 

ops the basic idea of the invention can be implemented in several different 
manners. Therefore the invention and the embodiments thereof are not re- 
stricted to the examples described above but they may vary within the scope 
of the claims. 
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CLAIMS 

1. A method of maintaining a connection between an intelligent 
network control point and a switching point in a telecommunications system 
comprising at least one subscriber and an intelligent network comprising serv- 
5 ice switching points and at least one service control point that contains service 
logic programs, characterized by 

providing a service connection with an identifier when a service 
connection is set up between an intelligent network control point and a first 
switching point or when the intelligent network switching point used in the 

1 0 service connection changes, 

transmitting the service connection identifier and preferably the ad- 
dress of the control point and the state data of the switching point corre- 
sponding to the service connection from the old switching point to the new 
switching point whenever the subscriber moves from the area of one switching 

1 5 point to the area of another switching point, and 

setting up a service connection by means of the transmitted data 
from the new switching point to the control point, whereafter the service logic 
program to be used, corresponding to the service connection, is identified by 
means of the service connection identifier. 

20 2. A method according to claim 1, characterized by discon- 

necting the service connection between the control point and the old switching 
point when the subscriber moves from the area of one switching point to the 
area of another switching point only after the service connection between the 
control point and the new switching point has been set up. 

25 3. A method according to claim 1, characterized by discon- 

necting the service connection between the control point and the old switching 
point when the subscriber moves from the area of one switching point to the 
area of another switching point before the service connection between the 
control point and the new switching point has been set up, but maintaining in 

30 the control point the service logic program corresponding to the service con- 
nection for the purpose of setting up a service connection between the control 
point and a new switching point. 

4. A method according to claim 1,2 or 3, characterized in 
that the telecommunications system is a packet network and the intelligent 

35 network switching point is a support node of a packet network. 
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5. A method according to claim 4, characterized by trans- 
mitting data about the service connection from the old switching point to the 
new switching point in an inter-SGSN routing area update at the same time 
when the. context data of the support nodes is transmitted or in a separate 

5 message. 

6. A method according to claim 4 or 5, characterized in that 
the state data corresponding to the service connection contains instructions for 
reporting the data from the switching point to the control point and information 
gathered in the switching point to be reported to the control point. 

10 - 7. A telecommunications system comprising at least one subscriber 

(MS) and an intelligent network comprising sen/ice switching points (13, 14) 
and at least one service control point (SCP) comprising service logic pro- 
grams, characterized in that the system is arranged to 

provide a service connection with an identifier when a service con- 

15 nection is set up between an intelligent network service control point (SCP) 
and a first switching point (13 or 14) or when the intelligent network switching 
point (13 or 14) used for the service connection changes, to 

transmit the service connection identifier and preferably the address 
of the control point (SCP) and the state data of the switching point (13 or 14) 

20 corresponding to the service connection from the old switching point (13 or 14) 
to the new switching point (13 or 14) whenever the subscriber (MS) moves 
from the area of one switching point (13 or 14) to the area of another switching 
point (13 or 14), and to 

set up a service connection by means of the transmitted data from 

25 the new switching point (13 or 14) to the control point (SCP), whereafter the 
service logic program to be used, corresponding to the service connection, is 
identified by means of the service connection identifier. 

8. A telecommunications system according to claim 7, charac- 
terized in that the system is also arranged to disconnect the service con- 

30 nection between the control point (SCP) and the old switching point (13 or 14) 
when the subscriber (MS) moves from the area of one switching point (13 or 
14) to the area of another switching point (13 or 14) only after the service con- 
nection between the control point (SCP) and the new switching point (13 or 
14) has been set up. 

35 9. A telecommunications system according to claim 7, charac- 

terized in that the system is also arranged to disconnect the service con- 
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nection between the control point (SCP) and the old switching point (13 or 14) 
when the subscriber (MS) moves from the area of one switching point (13 or 
14) to the area of another switching point (13 or 14) before the service con- 
nection between the control point (SCP) and the new switching point (13 or 
5 14) has been set up, but to maintain in the control point (SCP) the service 
logic program corresponding to the service connection for the purpose of set- 
ting up a service connection between" the control point (SCP) and a new 
switching point (13 or 14). 

10. A telecommunications system according to claim 7, 8 or 9, 
10 characterized in that the telecommunications system is a packet net- 
work and the intelligent network switching point (13, 14) is a support node (13, 
14) of a packet network. 

11. A telecommunications system according to claim 10, char- 
acterized in that the system is also arranged to transmit data about the 

15 sen/ice connection from the old switching point (13 or 14) to the new switching 
point (13 or 14) in an inter-SGSN routing area update at the same time when 
the context data of the support nodes (13 or 14) is transmitted or in a separate 
message. 

12. A telecommunications system according to claim 10 or 11, 
20 characterized in that the state data corresponding to the service con- 
nection contains instructions for reporting the data from the switching point (13 
or 14) to the control point (SCP), and information gathered in the switching 
point (13 or 14) to be reported to the control point (SCP). 
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